A photogeologic analysis of high-resolution Magellan radar images coveting the Venera 8 landing site area has shown that: (1) the majority of the region is characterized by mottled plain; (2) a younger plains complex exists in the western half of the landing circle; and (3) there are steep-sided domes and a possible collapsed caldera inside the landing circle. A preliminary photogeological analysis of all the geochemically studied Venera/Vega sites has shown that for the Venera 8 and 13 sites, where nontholeiitic compositions were measured for the surface material, steep-sided domes were found. Meanwhile, for the five sites where geochemical signatures of tholeiitic basalts were identified (Venera 9, 10, and 14 and Vega 1 and 2), steep-sided domes were not found. Gamma spectrometric analysis at the Venera 8 site showed that the surface material contains relatively high contents of K, U, and Th (see Table 1 and Vinogradov et al. [1973]; accuracy evaluation done by Surkov et al. [1976]). The nature of this material is not well understood and will be discussed later in the paper. X-ray fluorescent analysis at the Venera 13 site showed that surface material has a bulk chemistry of alkaline basalt (see Table 2 Now that Magellan is providing global radar, altimetry, emissivity, reflectivity, and rms slope imagery of the surface of Venus, it is possible to look at the Magellan data for differences between the geology of the sites with a surface material of tholeiitic composition (Veneras 9, 10, and 14 and Vegas 1 and 2) and sites where the surface chemistry suggests a nontholeiitic material (Veneras 8 and 13). In this paper, we have concentrated our study on the Venera 8 site, which was the first site to be imaged by Magellan, but we plan to perform a similar analysis on the other landing sites in future work.
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The pancake feature is surrounded by a fracture network dominated by a concentric pattern at distances up to 10-15 km from the rim ( Figure 5 ). Farther outward, the concentric fracture network merges gradually into the polygonal fracture network typical for the mottled plain. The pancake feature and the associated concentric fracture network seem to be crisscrossed by fractures and by the lineaments of unknown morphology associated with the above mentioned swarms of NW-SE strike.
These stratigraphic relationships indicate that the pancake feature is either superimposed on the mottled plain or is contemporary with the younger members of the plain complex but older than the NW-SE lxending swarms of tectonic lineaments.
Fifty kilometers south of the pancake dome, there is a faint circular feature about 40-45 km in diameter, centered at about 9.9øS, 335.35øE (Figures I and 2) . The western part is outlined by a diffuse arc of somewhat darker plains units, while the eastern part is outlined by an arc of coupled dark (inward) and bright (outward) plains units. It may be that this is not an arc of coupled dark and bright plain units but instead it is a gently sloping arcuate groove. The circle is incomplete. The northern part seems to be superimposed by a plains unit with irregular outlines which do not follow the circle described by the feature. In the central part of the circular feature, there is a smaller (about l0 km across) faint circular feature which is concentric to the larger one. It looks like a very gently sloped domelike edifice. An even more faint (almost ghosfiike) circular feature of about the same size is seen in the southern part of the larger feature. Basilevs/cy et al. [1991] interpreted this larger feature as a relaxed pancake. However, we now believe that this feature most likely represents a filled caldera, similar in morphology to filled calderas on Earth (H. Moore, personal communication, 1992). The eastern part of this supposed caldera is crisscrossed by fractures belonging to the NW-SE trending swarms. Stratigraphically, the 40-45 km feature may be contemporary or younger than the complex mottled terrain, but most likely it is older than the NW striking swarms of tectonic lineaments.
To the west and northwest of the estimated landing point, another plains complex composed of radar-dark, radarintermediate, and radar-bright units can be seen in the radar images (Figures 1, 2, and 3 ). This phins complex is about 100 km across, with the westward edge extending outside the area covered by the cycle 1 data. This complex does not have the NW trending swarm of tectonic lineaments crossing it. Only in some regions are the lineaments faintly visible through the complex material.
Because this unit does not have tectonic lineaments cutting through it, it is most likely younger than the mottled terrain. We have designated this younger complex plain as unit H in Figure 2 . Backscatter cross sections for the mottled plain and the young plain are shown in Table 3 . The radar backscatter data have been normalized by the Muhleman scattering law, which is the derived average scattering function based on Pioneer Venus Synthetic Aperture Radar (SAR) observations, for a given incidence angle compositions. The other sites could also have materials of different compositions but because only one sample was used in the measurements at these sites, no compositional differences at the landing site could be identified.
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TOP(XmAPHY AND SURFACE PROPERTIES OF THE VENERA 8 SrrE
In addition to the SAR coverage, we have also examined the altimetry, emissivity, reflectivity, and rms slope data sets of the landing site. The altimetry resolution at periapsis ( In a search for terrestrial analogs of the Venera 8 material, proponents of its alkali-basaltic composition support that basalts are widespread on Venus [e.g., Taylor, 1989] and that the K20 content in the Venera 13 basaltic material is within the range of the Venera 8 material K20 content. In the studies done by Surkov and Fedoseev [1978] , Taylor and McLennan [1985] , and Taylor [1989, 1991] , only the K content in the Venera 8 material is used for identification of a terrestrial analog. However, the reader should keep in mind that the measured K20 content range could be typical of many igneous rocks, from mafic to intermediate to acidic [Peccerillo and Taylor, 1976; Wilson, 1989] .
A search of terreslxial igneous rocks that have similar contents of K, U, and Th to the Venera 8 material lead to the support of an evolved composition for the Venera 8 material [Surkov et al., 1987; Nikolaeva, 1990] . Until now, seven K20-U-Th analogs have been selected from published data sets [Nikolaeva, 1990] .
While searching the literature, we sometimes found values of K20, U, and Th contents in the samples of some rock series that closely approached those in the Venera 8 material or even perfectly matched one or two elements but not the third. Formally, these samples cannot be selected as direct analogs of the Venera 8 material. However, these samples suggested that analogs might be found among related rock samples that had not yet been analyzed or had not yet been found by us in our literature search. In the following section, we present some characteristics of the rock series in which direct analogs of the Venera 8 material have been or could be found.
ROCK SERIES W•CH CONTAn• TRE VENERA 8
ASALOa
We consider that a rock series can contain a potential analog if the Venera 8 K20, U, and Th values fall within the range of K20, U, and Th contents for the samples of the series. The chemistry of these potential analogous igneous rock series is shown in variation diagrams of U, Th, and SiO 2 contents relative to K20 content for individual samples of the series (Figure 14) . In Figure 14a , we show the chemistry of the rock series found by Nikolaeva [1990] Nikolaeva [ 1990] as the direct analogs of the Venera 8 material are andesitc (two samples from a lava flow), granodiorite, quartz monzonite (two samples from two different plutons), melasyenite, and syenite. None of these rocks is similar to the Venera 13 material in their K20-SiO2 range (Figure 14a) . In Figure 14b , we show the chemistry of the rock series presently found by us as potential analogs. These series include For all the rock series with analogs to the Venera 8 material (found or potential) partly characterized chemically in Figures   14a and 14b , there are abundant data on major and trace element geochemistry and petrography of the rocks, as well as a petrogenetic discussion. These data allow us to deduce some chemical, petrographic, and pelxogenetic implications concerning the Venera 8 material analogs.
Silica Contents
We currently believe that the analogs to the Venera 8 material could belong not only to evolved rocks as shown previously [Surkov et al., 1987; Nikolaeva, 1990] Taylor [1989 Taylor [ , 1991 . This implies that the K20-UTh analogs of the Venera 8 material could range in their silica content from acidic-intermediate (Figure 14a ) up to intermediatebasic (Figure 14b) , thus involving nearly the entire the specmnn of silica contents known for igneous terrestrial rocks. Therefore, the combination of K20, U, and Th contents does not uniquely determine the silica content of the rocks of elevated alkalinity which we are dealing with, contrary to normal rocks (i.e., calcalkaline), as summarized by Nikolaeva [ 1990] .
Petrography
Among the seven direct K20-U-Th analogs selected by Nikolaeva [1990] , all samples (except for two derived from an andesitic flow) are plutonic rocks (for more details, see reference citation in caption to Figure 14a) . Nearly all the samples whose chemistry is shown in Figure 14b are from dikes that belong to hypabyssal rocks (for more details, see reference citation in caption to Figure 14b ). The dominance of plutonic and/or hypabissal rocks over volcanic rocks tums out to be a common feature of the Venera 8 analogs, both found and possible.
Data on the Latir Volcanic Field suggest three close K20-UTh analogs of the Venera 8 material (Figure 14a ). Volcanic and plutonic rocks of this field are well-exposed and well-studied in terms of geology, trace element chemistry and isotope geochemistry. All these rocks provided to Lipman [1988] suggest that the volcanic and plutonic series have been produced from a single magma, with the plutonic series being magma that never erupts to the surface. Johnson et al. [1989] determined that the contrast between the volcanic and plutonic styles of geochemical evolution was due to the difference between "crystal-poor" (volcanic style) and "crystal-rich" (plutonic style) fractionation. Because the chemical analogs of the Venera 8 material tend to resemble plutonic rather than volcanic rocks, the Venera 8 material may represent a plutoniclike, crystal-rich fractionation.
GENERAL PETROGENESlS
Our geochemical consideration is based on the chemistry of terrestrial rocks. This chemistry is partly shown in Figures 14a  and 14b . The authors who published this data used various isotope ratios and key element contents to deduce information on the origin of magmas which produced these rocks. Evolved rocks characterized partly in Figure 14a Whatever specific mechanism of crust-mantle recycling and amount of added continental component, it is crucial for the topic in consideration that if no additional components were involved in the magma generation process, then the major and trace element characteristics of the resultant partial melts should be broadly similar to the range of mid-ocean ridge and ocean-island basalts [Wilson, 1989] . These rocks differ drastically from the Venera 8 material in having either much less K20, U, and Th contents than mid-ocean ridge basalts [Jochum et al., 1983; Wilson, 1989] A peculiar feature found in this area is a pancake dome. As we mentioned previously, the dome indicates an eruption of viscous lavas. If we ignore the case of bubble-rich magma, then the high viscosity to produce this dome supI•rts high K20, U, and Th contents in the lava that formed the dome. Therefore, one option is that Venera 8 landed on the pancake dome. The more likely alternative is that the lander landed on the mottled plain, because the plain represents a much larger area of the landing circle than the dome. In this case, the sampled material may represent either the plains-forming lavas with lamprophyrelike compostion or ash beds, which may be either evolved or lamprophyrelike in composition.
The pancake dome most likely formed after formation of the elder complex but before the episode of extensional fracturing where geochemical signatures of tholeiitelike basalts were identified (Venera 9, 10, and 14 and Vega 1 and 2), these steepsided domes have not been observed inside the landing circle. We believe that this correlation favors a nontholeiitic origin for these steep-sided domes rather than a bubble-rich basaltic origin.
The geochemical description of the Venera 8 K20-U-Th analogs has shown that if the analog approach is valid in principle for planetary comparisons, then the sampled Venera 8 material may be represented by a rock of elevated alkalinity with a silica content range from evolved rocks (i.e., quartz montzonite) to primitive marie rocks, like the Venera 13 material. It is important to emphasize that finding possible analogs of the Venera 8 material with a bulk chemistry similar to the Venera 13 material does not necessarily mean that the material sampled by Venera 13 is similar to the material sampled by Venera 8 in petrogenesis. In order to determine whether a link exists between the two sites, it is necessary to know the key trace element pattern (as m'mimum U and Th contents) in the Venera 13 material. Unfortunately, these m'mima are not known so the question remains unanswered. As a lesson for future missions to Venus and other planets, we should state that knowledge of both bulk chemistry and trace elements pattern is critical to understanding the geochemistry and petrography of the surface 
